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Laboratory grade purified ultrapure water (UP) is an attractive matrix to evaluate the performance of 
advanced water treatment technologies, mainly due to its easy manipulation, simplicity and 
reproducibility of the experimental results. However, antimicrobial agents like sulfamethoxazole (SMX) 
are typically found in much more complex matrices throughout the urban water cycle, such as in raw 
and in conventionally treated urban wastewater (UWW) [1] or drinking water (DW) [2], or in surface water 
and groundwater [3]. Bearing this in mind, the influence of the water matrix on the performance of SMX 
removal by catalytic wet peroxide oxidation (CWPO) – an advanced oxidation process typically operated 
at atmospheric pressure and mild temperature, was assessed in this work using secondary treated 
UWW and DW spiked with SMX (500 μg L-1). Synthetic water (SW) containing humic acid (HA; 40 mg 
L-1), bicarbonate (500 mg L-1), sulphate (60 mg L-1) and chloride (200 mg L-1), was also tested in order 
to mimic the presence of the typical constituents of conventionally treated UWW and DW. As observed 
in Fig. 1a, the performance of CWPO decreases with the increasing complexity of the water matrix. This 
phenomenon was ascribed to the scavenging effect promoted by the different anions considered, as 
well as to the negative impact of dissolved organic matter typically found in secondary treated UWW, as 
simulated by the presence of HA (cf. Fig. 1b). 
 
  
Fig.1. Apparent first order reaction rate constants (kapp) for SMX degradation by CWPO (6 h), when 
using (a) UP, DW and UWW and (b) UP and synthetic UWW, under the same operating conditions. 
 
Acknowledgments 
This work was financially supported by: Project POCI-01-0145-FEDER-006984 – Associate Laboratory LSRE-LCM 
funded by FEDER through COMPETE2020 – Programa Operacional Competitividade e Internacionalização (POCI) 
– and by national funds through FCT – Fundação para a Ciência e a Tecnologia. R.S. Ribeiro acknowledges the 
FCT individual Ph.D. grant SFRH/BD/94177/2013, with financing from FCT and the European Social Fund (through 
POPH and QREN). A.M.T. Silva acknowledges the FCT Investigator 2013 Programme (IF/01501/2013), with 
financing from the European Social Fund and the Human Potential Operational Programme. The authors also would 
like to acknowledge the financial support provided by COST-European Cooperation in Science and Technology, to 
the COST Action ES1403: New and emerging challenges and opportunities in wastewater reuse (NEREUS). 
Disclaimer: The content of this article is the authors’ responsibility and neither COST nor any person acting on its 
behalf is responsible for the use, which might be made of the information contained in it. 
 
References 
[1] Y. Luo, W. Guo, H.H. Ngo, L.D. Nghiem, F.I. Hai, J. Zhang, S. Liang, X.C. Wang, Science of the Total 
Environment, 473–474 (2014) 619. 
[2] J. Benner, D.E. Helbling, H.-P.E. Kohler, J. Wittebol, E. Kaiser, C. Prasse, T.A. Ternes, C.N. Albers, J. Aamand, 
B. Horemans, D. Springael, E. Walravens, N. Boon, Water Research, 47 (2013) 5955. 
[3] D. Fatta-Kassinos, S. Meric, A. Nikolaou, Analytical and Bioanalytical Chemistry, 399 (2011) 251. 
0.000
0.002
0.004
0.006
0.008
0.010
urban wastewater
 water water water water
 water
(a)
(0.87)
(0.98)
(0.992)
k
a
p
p
 (
m
in
-1
)
Ultrapure Drinking water Secondary treated 
0.000
0.002
0.004
0.006
0.008
0.010(b)
(0.95)
(0.92)
(0.97)
(0.93)
Cl
-
80
k
a
p
p
 (
m
in
-1
)
HA HCO
-
3
SO
2-
4
(0.992)
Ultrapure
 water
